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Middle meningeal artery with multiple pseudoaneurysms and 
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A B S T R A C T   
Pseudoaneurysms of the middle meningeal artery (MMA) are a rare pathology. Here we present a case of a 
patient with a non-surgical traumatic subdural hemorrhage, whom was found to have three unruptured aneu-
rysmal lesions along the middle meningeal artery. The patient underwent successful endovascular embolization 
of his MMA and its aneurysmal lesions. This case presents a unique morphology of a rare disease treated safely 
and effectively using endovascular embolization.   
1. Introduction 
MMA aneurysms and pseudoaneurysms are known but rare entities 
which have been reported in the past in multiple case reports [1–4]. 
Pseudoaneurysms typically result from traumatic injuries to the MMA 
[2,3,5]. The natural progression of pseudoaneurysms, regardless of 
location in the body, is concerning for eventual rupture [6]. MMA 
pseudoaneurysms are unique in that the natural history is not very well 
elucidated due to the rarity in occurrence. Because of this, it is unclear 
how aggressively they should be treated once they have been diagnosed. 
This pathology has been known to cause life threatening hemorrhage, 
with potential for recalcitrant epileptiform activity, but can also resolve 
spontaneously [2,7,8–11]. This makes the management of these lesions 
perplexing when they are detected incidentally. 
1.1 Case. 
Our case is a 68 year old male with a history of alcohol abuse who 
presented to the emergency room three days after a mechanical fall with 
head trauma. A head CT without contrast was performed revealing 
bilateral non-surgical acute subdural hematomas with no significant 
midline shift. The patient was managed conservatively and a repeat 
head CT (Fig. 1A) progression of his right sided subdural hemorrhage 
with 4 mm right to left midline shift. Of note, no skull fractures were 
noted on either the initial or follow up head CT (Fig IB). This prompted 
him being set up for an elective middle meningeal artery (MMA) 
embolization to prevent further progression. 
The patient underwent digital subtraction angiography (DSA) using 
a 6 French sheath via the right radial artery. Selective catheterization of 
the external carotid artery was performed. During the procedure it was 
noted that patient had three aneurysmal dilatations in succession along 
the proximal posterior (parietal) branch of right MMA (Fig. 2A and 2B). 
There was no evidence of extravasation or rupture from the three 
aneurysmal lesions. 
After evaluating all branches of the right external carotid artery, the 
decision was made to include the three aneurysmal lesions along with 
the distal MMA in the embolization. The MMA underwent super selec-
tive catheterization with a microcatheter and the posterior branch of the 
MMA was embolized with n-butyl cyanoacrylate(n-BCA). Then an 
accessory meningeal branch suppling the frontal region was embolized. 
Care was taken to insure there were no anastomotic branches to the 
ophthalmic artery or vascular supply to the orbit. After injecting the 
embolic material, a vessel run was used to confirm successful emboli-
zation of the parietal branch of the MMA including and the aneurysmal 
lesions and the accessory meningeal branch (Fig. 3). Catheters were 
removed afterwards and hemostasis was achieved using a radial artery 
compression device. A routine follow up outpatient CT angiogram 2 
weeks after the procedure revealed successful MMA and pseudoaneur-
ysm occlusion with stable subdural hemorrhages. 
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2. Discussion 
Here we present a case where a patient was found to have three 
consecutive aneurysmal lesions along the proximal posterior branch of 
the MMA. Given the patient’s history of alcohol abuse and multiple falls, 
we believe these lesions are traumatic in etiology and most likely 
represent pseudoaneurysms. Unfortunately, we do not have histology to 
confirm this and it is impossible to delineate the acuity of these 
aneurysm-like lesions on DSA, so we cannot comment on their natural 
history. Also, we are unable to elucidate if all three of these came from 
the same insult or if they resulted from isolated traumatic events. Our 
review of the literature shows that traumatic MMA pseudoaneurysms in 
isolation are a rare occurrence [3,12]. Finding multiple pseudoaneur-
ysms is even more uncommon. One case report shows a patient with 
multiple nontraumatic MMA aneurysms with a concomitant vein of 
Galen malformation [1]. Presumably, these aneurysms developed 
secondarily to the altered hemodynamics in that reported case. Another 
article reported a patient with two distal traumatic MMA pseudoa-
neurysms located on different branches [9]. Posttraumatic pseudoa-
neurysms in other case reports were commonly associated with skull 
fractures unlike our patient who had no skull fractures [2,5,8,12]. 
Others reported an MMA pseudoaneurysm developing after a 
craniotomy to the skull, possibly due to direct damage to the MMA 
during surgery [13]. 
With the increase availability and use of CT angiograms of the head 
and the increasing popularity of MMA embolizations, we expect an 
increased detection of incidental vascular findings including MMA 
pseudoaneurysms. We have had a significant increase in volume of MMA 
embolization at our institution since we started performing the pro-
cedure in 2018. We have performed over 40 MMA embolizations in 2020 
alone and this is the only case to demonstrate aneurysmal lesions along 
the MMA. There is a growing number of case reports showing that 
endovascular methods are safe and effective in treating these pseudoa-
neurysms [4,10,13,14]. When detected incidentally we recommend 
treating these pseudoaneurysms using endovascular techniques. Embo-
lization options include liquid embolic agents such as n-BCA and Onyx® 
(ethylene vinyl alcohol copolymer, Medtronic) or simple coil emboli-
zation. In the case we presented, the pseudoaneurysms were an inci-
dental finding and fortuitously along the same vessel planned for 
embolization in treatment of the chronic subdural hematoma. This 
allowed us to address both the subdural hematoma and the aneurysmal 
lesions simultaneously. While endovascular techniques are assumed to 
be safe in experienced hands, care should be taken to avoid complica-
tions like blindness and facial paralysis by avoiding dangerous 
Fig. 1. Outpatient head CT from 2 week follow up. Fig. 1A is a non contrast axial head CT showing the subdural collections have become hypodense with the right 
sided hematoma exhibiting mass effect. Fig IB is the bone window from the same head CT which does not show evidence of a skull fracture. 
Fig. 2. Frames from the intervention of the right external carotid artery. Fig. 2A is an external carotid run demonstrating three consecutive aneurysmal lesions 
(arrows) on the middle meningeal artery. Fig. 2B shows super selective catheterization of the right middle meningeal artery where the intervention took place. 
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anastomoses and branches of the MMA. One of the anastomoses is with 
the ophthalmic artery, or in extreme situations, the presence of a 
meningo-ophthalmic artery as the primary source for blood supply to 
the orbit. Care should also be taken to detect and avoid embolization of 
the petrous branch of MMA supplying the geniculate ganglion of CN VII 
[15]. This can be achieved by embolizing the MMA distal to skull base as 
a petrous branch on the MMA is not always detected on the angiogram 
3. Conclusion 
Pseudoaneurysms of the MMA are rare lesions that are usually found 
incidentally and are associated with trauma. Our literature review 
shows that these lesions, although rare, can progress and can cause life 
threatening hemorrhage [2,7,8,10]. Endovascular embolization is a 
reasonable treatment option when treating incidental and non- 
symptomatic MMA pseudoaneurysm as the literature shows that it can 
be accomplished safely with good results. 
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Fig. 3. A frame from the DSA of the right external carotid showing emboliza-
tion of the right middle meningeal artery and its three aneurysms (arrow). 
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